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DGU\ SURFHVV EGU\ SURFHVV FZHWSURFHVV GZHWSURFHVV
HFRDOSRZHU SODQW IJDVSRZHUSODQW JRLO FRPEWXUELQHRULQWHUQDOFRPEXVWLRQ

7KH SURFHVV IRU DOO RI WKHVH VHFWRUV LQYROYHG ORFDWLQJ DYDLODEOH LQIRUPDWLRQ IURP D YDULHW\ RI VRXUFHV LQFOXGLQJ 
WKH HFRQRPLF	 WUDGH FRPPLVVLRQ  RI&KLQD ,($JUHHQKRXVH JDV LQYHQWRU\ GDWDEDVH0LQLVWU\ RI&RPPHUFH RI WKH
3HRSOH¶V 5HSXEOLF RI &KLQD PDMRU LQGXVWULHV DQQXDO UHSRUW V DQQXDO VWDWLVWLF UHSRUW RI SURYLQFHV HQWHUSULVH
GDWDEDVHV LQYHQWRUL HVDQGZHEVLWHV DQGVRRQ 0RVWGDWD ZHUHSXEOLVKHGEHIRUHVR&2HPLVVLRQVRXUFH IRU
PRVWVHFWRUV LV EDVHG RQ VFHQDULR EHIRUH  H[FHSW IRU SRZHUSODQW VZKLFK DUH IURP (QWHUSULVH ORFDWLRQV
LQFOXGLQJ FLW\ DQG SURYLQFH ZHUH WDNHQ IURP WKHVH GDWDEDVHV DV ZHOO DV ZHE VHDUFKHV DQG ODWLWXG HDQG ORQJLWXGH
FRRUGLQDWHV ZHUH DVVLJQHG EDVHG RQ FHQWUH RI FRUUHVSRQGLQJFLW\  'LIIHUHQWLDO GDWD VRXUFHV FKDQJHV LQ RSHUDWLRQV
DQG GHYHORSPHQW RI WKHVH SRZHU DQG LQGXVWULDO VHFWRUV DQG FDOFXODWLR Q PHWKRGV PD\ FDXVH VRPH GLVFUHSDQFLHV
DPRQJGLIIHUHQWVWDWLVWLFVZKLFKZLOOEHLPSURYHGDQGRSWLPL]HGLQWKHIXUWKHULQYHVWLJDWLRQDQGUHVHDUFK 

5HVXOWVRIWKLVHIIRUWLQGLFDWHWKDWWKHUHDUHRYHUODUJHVWDWLRQDU\&2 SRLQWVRXUFHVLQ&KLQDWKDWHDFK HPLWV 
DW OHDVW PHWULF WRQV RI&2SHU \HDU  &RPELQHG DQQXDO &2 HPLVVLRQV IURP WKHVH VRXUFHV DUH HVWLPDWHG DW

'DWDRQ SRZHUSODQWVLQ&KLQDZDVFRPSLOHGIURPWKH :RUOG(OHFWULF3RZHU3ODQWV$VLD'DWDEDVH >@0RUHUHFHQWGDWDZDVVRXJKWIRU
WKHSRZHUVHFWRULQWKLVVWXG\GXHWRLWVYHU\ODUJHDQGIDVWJURZLQJQDWXUH+RZHYHUEHFDXVHLWZDVQRWSRVVLEOHWRXSGDWHD OOVHFWRUVWRDVLPLODU
GDWD\HDUWKHSURSRUWLRQRISRZHUVHFWRUHPLVVLRQVLQWKHWRWDOFXPXODWLYHHP LVVLRQVZLOODSSHDUVOLJKWO\H[DJJHUDWHG 
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UHPDLQGHUVSOLWDPRQJVWWKH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)LJXUH0DSRI ODUJH&2 SRLQW VRXUFHVE\W\SHDQGDQQXDOHPLVVLRQV 
)LJXUHSUHVHQWV WKHVL]HDQGVSDWLDO GLVWULEXWLRQRI WKHVH ODUJH&2SRLQW VRXUFHV LQ&K LQD7KHPDMRULW\
RI WKHVH HPLVVLRQVRXUFHVDUHFRQFHQWUDWHGDORQJ WKHPRUHKHDYLO\ LQGXVWULDOL]HG 1RUWK&KLQDSODLQDQG FRDVWDO
]RQHVRI&KLQD 
&2*HRORJLFDO6WRUDJH0HWKRGRORJ\
7KHPHWKRGRORJ\DSSOLHG WR &2 VWRUDJH FDSDFLW\ HVWLPDWLRQ DQG WKH W\SHV DQG OHYHO RI GHWDLO RI WKH QHFHVVDU\
GDWD YDU\ GHSHQGLQJ RQ WKH VFDOH DQG UHVROXWLRQ RI WKH DVVHVVPHQW  >@ $ E DVLQ VFDO HG FDSDFLW\ DVVHVVPHQW 
PHWKRGRORJ\ZDVXVHGLQWKLVWKHRUHWLFDO&&6FDSDFLW\HYDOXDWLRQ EDVHGRQ GDWDDYDLODELOLW\DQGHYDOXDWLRQVWDJ H 
 'HHS 6DOLQH 6HGLPHQWDU\ )RUPDWLRQV
'HHS VDOLQH ILOOHG VHGLPHQWDU\ IRUPDWLRQV '6)V  WHQG WR EH WKH ODUJHVW PRVW ZLGHO\GLVWULEXWHG DQG KLJKHVW
FDSDFLW\ SRWHQWLDO JHRORJLF&2VWRUDJH IRUPDWLRQV7KLV DVVHVVPHQW DSSOLHG WKH IROORZLQJ VROXELOLW\PHWKRG DVD




:KHUH 6&2LV&2 VWRUDJHFDSDFLW\RI GHHSVDOLQHIRUPDWLRQV $LVG HHSVDOLQHDTXLIHUDUHD KLVDYHUDJHGHSWKRI
QHWVDQGLQ'6)VĳLVDYHUDJHSRURVLW\RIVDQGVWRQHLQ'6) 6LVV ROXELOLW\RI&2LQGHHSVDOLQHIRUPDWLRQV 

7RWDO WKHRUHWLFDO &2 VWRUDJH FDSDFLWLHV IRU HDFK EDVLQ ZHUH HVWLPDWHG E\ DSSO\LQJ WKH %UHQQDQ DQG %XUUXVV
VSHFLILF VWRUDJH FDSDFLW\ 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GLVVROYHGVROLGVFRQFHQWUDWLRQWRWKHEDVLQSRUHYROXPHV )LJXUH VKRZV PDMRU VHGLPHQWDU\EDVLQV LQ&KLQD7DEOH
 VKRZV WKH LQGLYLGXDO YDOXHV IRU WKLFNQHVV DQG SRURVLW\ SDUDPHWHUV DVVXPHG DV WKH ILQDO HVWLPDWHG &2VWRUDJH
FDSDFLW\ IRUHDFKPDMRUVHGLPHQWDU\EDVLQ&2VWRUDJHFDSDFLW\ LQRQVKRUHGHHSVHGLPHQWDU\EDVLQVZDVHVWLPDWHG
DW DVPXFKDV 0W&2RIIVKRUHFDSDFLW\ZDVHVWLPDWHGDW0W&2 


)LJXUH0DS RISRWHQWLDO VWRUDJH 6LWH LQ&K LQD)URP */LDQG0/Y -5HQ <=KRX 86*6 
 'HSOHWHG2LO%DVLQVDQG(QKDQFHG2LO5HFRYHU\ 
7KHDSSURDFKXVHGWRHVWLPDWH&2VWRUDJHFDSDFLW\IRU&KLQDZDVWDNHQIURP'DKRZVNLHWDO >@DQGPRGLILHG
WR DFFRPPRGDWH DYDLODEOH GDWD 'DWDRQ LQGLYLGXDORLO ILHOGV IRU&KLQDZHUHREWDLQHGIURPWKHVHFRQG$WODVRI2LO
DQG*DV%DVLQV LQ&KLQD >@ )LJXUH  VKRZV WKH ORFDWLRQRI WKHRLO ILHOGV DQG 6HGLPHQWDU\ EDVLQ H[DPLQHG KHUH DV
KDYLQJSRWHQW LDO IRUVWRULQJ&2'DWDIRUWKHRLOEDVLQVLQFOXGLQJRULJLQDORLO LQSODFH22,3ZHUHREWDLQHGIURP
WKH VHFRQG DQG WKLUG QDWLRQDO RLO DQG JDV UHVRXUFH DVVHVVPHQWV  8VLQJ WKLV GDWD WKH DPRXQW RI RLO WKDW FRXOG EH
SURGXFHGYLD&2 IORRG(25ZDVHVWLPDWHGXVLQJWKHIROORZLQJPHWKRGDVSUHVHQWHGE\,($*+* >@
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:KHUH 6&2WKH VWRUDJHFDSDFLW\ LQJDVILHOGV >PDVV@1 LVWKHQ XPEHURIVHGLPHQWDU\EDVLQ 0 LV WKHQXPEHU 
RIJDVILHOGV ZLWKLQ MWK VHGLPHQWDU\EDVLQ 52*,3LMLVWKHQDWXUDOJDVUHVRXUFHOHIWLQLWKJDVILHOGZLWKLQ MWKVHGLPHQWDU\
EDVLQ  ,Q RUGHU WR JHW UHDVRQDEOH FDSDFLW\ ZKLFK FDQ EH FRPSDUHG ZLWK RWKHU FRXQWULHV LQ WKH ZRUOG QDWXUDO JDV
UHVRXUFHGDWDDQGFDOFXODWLRQPHWKRGSURYLGHGE\=KDQJ. >@LVXVHGKHUH 2*,3 RULJLQDOJDVUHVRXUFHLQ SODFH
D LV WKH FRUUHFW FRHIILFLHQW  5V UHFRYHU\ FRHIILFLHQW  &RUUHFW  FRHIILFLHQW DQG UHFRYHU\ FRHIILFLHQW IRU 2*,3 LV DV
VKRZQLQ 7DEOH  ȡ&2L V WKH  &2 GHQVLW\ RQ WKH VXUIDFH XQGHU VWDQGDUG FRQGLWLRQ NJP  5&2&+ LVPRODU




=RQH 6HGLPHQWD U\ EDVLQ 5HFRYHU\&RHIILFLHQW IRU 3URYHG2*,3 
(DVW 1RUWKRI&KLQD+XDEHL1DQ[LDQJ-LDQJKDQDQG6XEHL%DVLQ 
0LGGOH  2UGRV6LFKXDQ&KX[LRQJ%DVLQ  
1RUWKZHVW %DVLQV LQ;LQMLDQJTLQKDL*DQVXSURYLQFH  
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